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Infections  of  2  strains  of  Plasmodium  falciparum,  Uganda  Palo  Alto  (chlo- 
roquine  sensitive)  and  Vietnam  Smith  (chloroqu ine  resistant),  or  the  New 
Guinea  Chesson  strain  of  P_.  vivax,  in  Aotus  trivirgatus,  were  used  to  evaluate 
the  blood  schi zont i cidal  and  curative  activity  of  experimental  antimalarial 
drugs.  VR  245082,  an  acridineimine,  at  a  dose  of  i.O  mg  base  per  kg  (x  3  days) 
cured  infections  of  the  Uganda  Palo  Alto  or  Vietnam  Smith  strain  of  P.  f a  1 I  c  i  - 
parum.  Evaluation  of’three  8-arainoqu inollnes  against  bl ood- i nduced  infections 
oFT7  vivax  indicated  that  WR  249420,  at  a  dose  of  1.0  mg  per  kg  (x  3  days), 
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SUMMARY 


"■'•^The  purpose  of  these  studies  was  to  evaluate  experimental  antimalaria! 
drugs  in  a  non-human  primate  model,  viz.  bl ood- i nduced  infections  of  P 1 asmod i un; 
fa  Iciparum  or  P_.  v  i  vax  in  the  owl  monkey,  Aotus  trivirqatus.  Two  strains  of  fal¬ 
ciparum  malaria,  Uganda  Palo  Alto  (sentive  to  chloroquine  and  quinine,  resis¬ 
tant  to  pyrimethamine)  and  Vietnam  Smith  (resistant  to  chloroquine,  quinine  and 
pyrimethamine),  were  used  in  these  experiments.  The  strain  of  P_.  vivax  was  the 
New  Guinea  Chesson  strain  (sensitive  to  chloroquine,  quinine  and  pyrimethamine). 


Results  of  the  assessment  of  WR  245032,  an  acr id i ne imi ne,  indicated  that 
its  curative  activity  against  the  chloroqu i ne-sens i t i ve  and  the  chloroqu ine-re- 
sistant  strain  was  essentially  identical?!)  Infection  cures  were  obtained  with 
a  dose  of  1.0  mg  base  per  kg  (x  3  days)  fn  50%  of  the  monkeys,  and  a  dose  of  4.0 
or  16.0  rag  base  per  kg  (x  3  days)cured  100%  of  the  infections. 


Three  8-ami noquinol i nes  were  evaluated  for  their  activity  against  blood- i nduced 
infections  of  P.  vivax.  WR  249420T)at  a  dose  of  1 .0  mg  base  per  kg  (x  3  days), 


cured  such  infections,  whi1e*WR  249252  and  WR  249700  were  curative,  each  at  a  dose 
of  4.0  mg  base  per  kg  (x  3  days). 


CTa n  acridinol,  WR  250547,)  at  doses  of  4.0  or  16.0  mg  base  per  kg  (x  3  days) 
cured  bl  ood- 1  nduced  Inrections  of  P_.  v  i  va x  ■> 


**  WR  247705,  a  quinoline,  was  assessed  for  its  activity  against  infections  of 
the  Uganda  Palo  Alto  strain  of  P_.  fal  ciparum.jj  A  dose  of  4.0  rag  base  per  kg 
(x  3  days)  cured  50%  of  the  infections,  ancf^adose  of  16.0  mg  base  per  kg  (x  3  days) 
cured  15%  of  the  infections, 


^  WR  251853,  2-fluoro-L-Histidina,  administered  intravenously  at  a  dose  of  25-0 
mg  base  per  kg  (x  7  days  ^suppressed  the  parasitemia  of  the  Uganda  Palo  Alto  strain> 
in  1  of  2  Aotus .  A  dose  of  50.0  mg  base  per  kg  also  suppressed  the  parasitemia  in'*' 
2  of  2  Aotus ,  but  both  monkeys  died  of  drug  toxicity  on  day  6,  after  initiation  of^/ 
treatment.  _ _ 


4vWR  079520,  desferrioxami ne,  an  iron-specific  chelating  agent,  was  administered 
to  Aotus  infected  with  the  Uganda  Palo  Alto  strain  of  P_.  falciparum  either  by 
subcutaneous  implantation  of  osmotic  pumps  or  subcutaneous  injection.')  When 
WR  079520  was  delivered  via  osmotic  pumps  alone,  the  paras  i  temiajyas-^suppressed  in 
6  of  7  Aotus .  Subcutaneous  injection  alone  of  desf-etr-ioxami he  had  no  effect  upon 
parasitemia,  but  when  administered  in  conjunction  with  ,n  osmotic  pump  implant,  the 
parasitemia  was  cleared  in  1  of  2  Aotus.  ^The  infection  was  not  cured.  The  in  vitro 
activity  of  desferr ioxamine  was  not  substantiated  in  v i vo . ^  ■  —  _ 
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FOREWORD 


In  conducting  the  research  described  in  this  report,  the  investigators 
adhered  to  the  "Guide  for  the  Care  and  Use  of  Laboratory  Animals,"  prepared 
by  the  Committee  on  Care  and  Use  of  Laboratory  Animals  of  the  Institute  of 
*•  Laboratory  Animal  Resources,  National  Research  Council  (DHEW  Publication  No. 

(NIH)  78-23,  Revised  1978). 
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EXPERIMENTAL  PROCEDURES 


Two  monkey- adapted  Plasmodium  falciparum  strains,  Vietnam  Smith  (resistant 
to  maximally  tolerated  doses  of  chioroquine,  pyrimethamine,  and  quinine),  and 
Uganda  Palo  A I to(sens i t i ve  to  chioroquine  and  quinine,  resistant  to  pyrimetha¬ 
mine)  were  used  to  induce  experimental  malaria  infections  in  Aotus  trivirqatus 
for  the  evaluation  of  the  antimalarial  efficacy  of  candidate  drugs.  Additionally, 
infections  of  _P .  vivax,  Chesson  (sensitive  to  chioroquine,  pyrimethamine,  and 
quinine),  constituted  a  test  system  for  some  of  the  drugs.  Infected  blood,  with 
sodium  citrate  (2.5%)  as  the  anticoagulant,  from  untreated  Aotus  was  diluted  appro¬ 
priately  with  chilled  saline  (0.85%),  such  that  each  milliliter  contained 
5,000,000  parasites,  and  this  amount  was  injected  into  the  saphenous  vein  of  ex¬ 
perimental  and  control  monkeys. 

Blood  films,  prepared  and  examined  daily  beginning  on  the  first  post- inocut a- 
tion  day,  were  stained  with  Giemsa.  Parasitemias  were  evaluated  as  follows:  ne¬ 
gative,  if  no  parasites  were  detected  on  a  thick  blood  film  after  examination  for 
at  least  5  minutes;  <10  parasites  per  cmm,  if  positive  only  on  the  thick  blood 
film;  parasite  enumeration  was  by  the  Earle-Perez  method  and  reported  as  the  num¬ 
ber  of  parasites  per  cmm. 

Blood  films  from  untreated  Aotus,  serving  as  passage  and/or  control  subjects, 
were  prepared  and  examined  daily  during  the  primary  patent  period,  and  daily  there¬ 
after  for  at  leaf  three  consecutive  days  after  parasites  could  last  be  detected  . 
on  thick  blood  films.  When  parasitemia  had  cleared,  films  were  made  and  examined 
twice  weekly  until  a  total  of  100  negative  days  had  been  recorded.  If  a  recrudes¬ 
cence  occurred,  blood  films  were  obtained  again  on  a  daily  basis. 

The  schema  depicted  in  Figure  1  represents  the  design  of  a  typical  drug  evalua¬ 
tion  study.  Parasitemias  were  evaluated  daily  (or  twice  daily)  during  the  treat¬ 
ment  period  and  until  blood  films  were  negative  for  at  least  seven  consecutive  days. 
The  frequency  of  smearing  was  then  reduced  to  two  times  per  week  (Monday  and  Thurs¬ 
days  or  Tuesdays  and  Fridays).  If  no  recrudescences  occurred  during  a  100  day  exa¬ 
mination  period,  the  infection  was  considered  to  have  been  cured. 

Drug  doses  were  calculated  as  mg  base  per  kg  of  body  weight.  Stock  solution 
of  water  soluble  compounds,  at  appropriate  concentrations,  were  prepared  with  dis¬ 
tilled  water  and  stored  at  80C  for  the  treatment  period.  If  a  compound  was  water 
insoluble,  a  suspension  of  the  requisite  amount  of  drug  was  prepared  daily  with 
0.3%  methyl  cel  1 ulose  (in  distilled  water). 

Oral  administration  of  drugs  was  effected  by  gastric  intubation  with  a  14 
French  catheter.  The  total  amount  of  fluid  administered,  drug  solution  or  suspen¬ 
sion,  and  rinse  was  14  ml. 

As  will  be  indicated  in  subsequent  sections,  some  drugs  were  administered 
other  than  by  gastric  intubation.  In  such  instances,  the  route  of  drug  adminis¬ 
tration  was  either  intravenous,  subcutaneous,  or  by  implantation  (subcutaneous) 
of  one  or  more  osmotic  pumps. 
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*  ASSESSMENT  OF  THE  ACTIVITY  OF  WR  2^5082AA  (3N:  BJ  28403)  AGAINST 

INFECTIONS  OF  THE  UGANDA  PALO  ALTO  ANO  VIETNAM 
SMITH  STRAINS  OF  PLASMODIUM  FALCIPARUM 


The  evaluation  of  WR  245082,  an  acrid ineimine,  against  infections  of  the 
chloroqu i ne-sens i t i ve  Uganda  Fa  lo  Alto  strain  is  indicated  in  Tobies  !  and  3, 
and  summarized  in  Table  5-  Doses  of  1.0,  4.0,  or  16.0  mg  base  per  kg  (x  3  days) 
cleared  primary  parasitemias.  All  infections  were  cured,  except  in  one  monkey 
administered  a  dose  of  1.0  mg  base  per  kg  (x  3  days).  The  recrudescent  infec¬ 
tion  was  cured  with  a  dose  of  4.0  mg  base  per  kg  (x  3  days). 

Doses  of  0.0625  or  0.25  mg  base  per  kg  (x  3  days)  had  either  no  effect  or 
a  only  a  suppressive  effect  on  parasitemias  of  the  chloroqu i ne-res i stant  Vietnam 
Smith  strain  of  JP.  fa Iciparum  (Tables  2,4,  and  5)*  Parasitemias  were  cleared 
with  a  dose  of  1.0  mg  base  per  kg  (x  3  days),  and  2  of  4  primary  infections  were 
cured.  This  dose,  however,  did  not  cure  infections  in  three  re-treated  monkeys. 
A  dose  of  4.0  mg  base  per  kg  (x  3  days)  cleared  parasitemias  and  cured  2  of  2 
primary  infections  3  of  5  recrudescent  infections. 

The  infection  in  one  Aotus  was  cured,  after  two  treatment  failures,  with  a 
dose  of  10.0  mg  base  per  kg  (x  3  days). 

Two  of  two  primary  infections  and  2  of  2  recrudescences  were  cured  with  a 
dose  of  16.0  mg  base  per  kg  (x  3  days). 


<• 


*% 


* 


-  4  - 


CONCLUSION 


m 


V* 


The  curative  activity  of  WR  245082  against  primary  infections  of  chloro- 
quine  -  sensitive  and  chloroquine  -  resistant  strains  was  essentially  identical, 
50%  of  the  infections  were  cured  with  a  dose  of  1.0  mg  base  per  kg  (x  3  days), 
and  a  dose  of  4.0  or  16.0  mg  base  per  kg  (x  3  days}  cured  100^  of  the  infections. 


DETAILED  ACTIVITY  OF  WR  2*»5082AA  (BJ  28^*03)  AGAINST  INFECTIONS  OF  THE 
VIETNAM  SMITH  STRAIN  OF  PLASMODIUM  FALCIPARUM 
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SUMMARY  OF  THE  ACTIVITY  OF  WR  245082AA  ( B J  28403) 

AGAINST  INFECTIONS  OF  THE  VIETNAM  SMITH  STRAIN  OF  PLASHOOIUM  FALCIPARUM 


TABLE  5 

SUMMARY  OF  THE  ANTIMALARIAL  ACTIVITY  OF  WR  2L5082AA  (BJ  28^03 ) 
AGAINST  TWO  STRAINS  OF  PLASMODIUM  FALCIPARUM 


ASSESSMENT  OF  THE  ACTIVITY  OF  THREE  8-AM I NOQU I NOL I NES  AGAINST  BLOOD- 
INDUCED  INFECTIONS  OF  THE  NEW  GUI NEA-CHESSON 
STRAIN  OF  PLASMODIUM  VIVAX 


WR  249420AB  (BN:  BK  56537): 

The  data  for  the  evaluation  of  this  drug  are  presented  in  Tables  6, 

7  and  8.  A  dose  of  0.25  mg  base  per  kg  (x  3  days)  suppressed  the  para¬ 
sitemia  in  each  of  two  Aotus ,  and  retreatment  with  a  dose  of  1.0  mg  base 
per  kg  (x  3  days)  cured  the  infections.  The  infection  i n  I  of  2  Aotus 
was  cured  with  a  dose  of  I . 0  mg  base  per  kg  (x  3  days).  Two  of  two  pri¬ 
mary  infections  were  cured  with  a  dose  of  4.0  mg  base  per  kg  (x  3  days), 
and  this  dose  cured  a  recrudescent  infection.  A  dose  of  16.0  mg  base  per 
kg  (x  3  days)  cured  2  of  2  primary  infections. 

WR  249252AA  (BN:  BJ  76365): 

The  antimalarial  activity  data  for  this  8-ami noqu i nol i ne  are  shown 
in  Tables  9,  10  and  11.  Primary  parasitemia  was  suppressed  only  with 
a  dose  of  1 . 0  mg  base  per  kg  (x  3  days)  in  each  of  2  monkeys.  A  dose  of 
4.0  mg  base  per  kg  (x  3  days)  cured  I  of  2  primary  infections,  and  I  of 
2  re-treated  infections.  One  of  2  primary  infections  and  2  of  2  recru¬ 
descences  were  cured  with  a  dose  of  16.0  mg  base  per  kg  (x  3  days).  One 
recrudescence  was  cured  with  a  dose  of  64.0  mg  base  per  kg  (x  3  days). 

WR  249700AA  (BN:  BK  01676): 

The  data  for  the  evaluation  of  this  8-aminoqu i nol i ne  against  _P.  vivax 
are  presented  Tables  12,  13,  and  14.  Parasitemia  was  suppressed  only 
with  a  dose  of  1 . 0  mg  base  per  kg  (x  3  days).  A  dose  of  4.0  mg  base  per 
kg  (x  3  days)  cured  1  of  2  primary  infections  and  2  of  2  infections  in 
retreated  monkeys.  One  of  two  primary  infections  was  cured  with  a  dose  of 
1 6 . 0  mg  base  per  kg  (x  3  days),  as  was  a  recrudescent  infection.  One  re¬ 
crudescent  infection  was  cured  with  a  dose  of  64.0  mg  base  per  kg  (x  3  days). 


-  13  - 


CONCLUSION 


Primaquine,  the  only  drug  'available  for  radical  cure  of  sporozoite- 
induced  infections  of  P.  v  ivax,  is  essentially  inactive  aoainst  the  Trophozoite 
stages  of  this  plasmodium.  The  three  8-am i ncqu i no  1 i nes  evaluated  against  blood- 
induced  infections  of  P_.  v i vax  in  Ao tus  did  cure  such  infections.  WR  249420 
achieved  cure  at  a  dose  1.0  mg  base  per  kg  (x  3  days),  and  WR  249252  and  WR 
249700  were  each  curative  at  a  dose  of  4.0  mg  base  per  kg  (x  3  days).  The  ra¬ 
dical  curative  activity  of  these  drugs  has  not  been  evaluated  in  Aotus . 


DETAILED  ACTIVITY  OF  WR  2*»9'<20AB  (BK  56537)  AGAINST  INFECTIONS 
OF  THE  CHESSON  STRAIN  OF  PLASMODIUM  VI VAX 
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SUMMARY  OF  THE  ACTIVITY  OF  WR  249252AA  (BJ  76365) 
AGAINST  INFECTIONS  OF  THE  CHESSON  STRAIN  OF  PLASMODIUM  VIVAX 
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TABLE  11 


SUMMARY  OF  THE  ANTIMAIARIAL  ACTIVITY  OF  WR  249252AA  (BJ  76365) 
AGAINST  INFECTIONS  OF  PLASMODIUM  VIVAX 


MALARIA  0C5E  ng, ^  PRIMARY  TREATMENTS  REPEA' 

STRAIN  TOTAL  DAILY  CLEARED  CURED  CLEAR; 


:A  MEATS  70TA._  iAEATM: 
CURED  CLEARED 
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SUMMARY 

OF  THE  ANTIMALAR 

!  AL 

ACTIVITY  OF  WR 

2A9700AA 

(BK  01676) 

AGAINST  INFECTI 

ONS 

OF  PLASMODIUM 

V  1  VAX 

M  r\  WM.*\  1  r\ 

DG5E 

fl'ly  (V\J 

**  a  ! T  T  a  '.  a  T 

O  .  »  ‘ 
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TOTAL 

DAILY 
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CURE 

u  :_:are: 
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CL-rmE3  3 
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1/1 

ASSESSMENT  OF  THE  ACTIVITY  OF  WR  250547AA  (BN:  BK  51630)  AGAINST 
BLOOD- I NOUC ED  INFECTIONS  OF  THE  NEW-GU I NEA 
CHESSON  STRAIN  OF  PLASMODIUM  VIVAX 


The  data  for  the ■ ant i ma la r i a  1  assessment  of  this  acridinol,  a  stereoisomer 
of  floxacrine,  are  presented  in  Tables  15,  1 6 ,  and  17-  A  dose  of  1.0  mg  base 
per  kg  (x  3  days)  cleared  3  of  4  primary  P.  v ivax  parasitemias,  and  cured  one 
infection.  A  dose  of  4.0  mg  base  per  kg  Tx  3  days)  cleared  4  of  4  primary 

paras i temias ,  and  cured  3  of  3  of  these  infections.  One  monkey  died  of  an  in¬ 

tercurrent  infection  before  cure  could  be  ascertained.  Three  of  three  recru- 
descent  infections  were  cured  with  a  dose  of  4.0  mg  base  per  kg  (x  3  days). 

A  dose  of  1 6 . 0  mg  base  per  kg  (x  3  days)  cured  3  of  4  primary  infections, 

a  dose  of  64.0  mg  base  per  kg  (x  3  days)  cured  the  treatment  failure. 


CONCLUSION 


Prior  evaluation  of  WR  2505^+7  against  infections  of  the  Vietnam  Smith 
strain  of  Plasmodium  falciparum  showed  that  this  drug  uniformly  cured  infec¬ 
tions  at  doses  of  4.0  or  16.0  mg  base  per  kg  (x  3  days).  The  activity  agains 
bl ood- i nduced  _P.  v ivax  infections  was  essentially  identical,  viz.  cures  were 
achieved  with  doses  of  4.0  or  1 6 . 0  mg  base  per  kg  (x  3  aays). 


SUMMARY  OF  THE  ACTIVITY  OF  WR  250WM  (BK  51630)  AGAINST  INFECTIONS  OF 
THE  CHESSON  STRAIN  OF  PLASMODIUM  VI VAX 
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ASSESSMENT  OP  THE  ACTIVITY  OP  UR  247705AB  'BN:  BK  57053  AGA  INST 
INPECTIONS  OP  THE  UGANOA  PALC  ALTO  STRAIN  OP  PLASMODIUM  FAlCIPAR'jm 


The  an  t  i  ma  I  ar  i  a  I  assessment  of  UR  247705.  a  quinoline,  is  in  jicated 
in  Tables  1 8 .  19  and  20.  As  evaluated  against  the  cnloroquine  -  sensitive 
Uganda  Palo  Alto  strain  of  Plasmodium  falciparum,  a  dose  of  1.0  mg  base 
per  kg  (x  3  days)  suppresseo  the  paras'!  tenia  in  each  of  two  Apt us .  Retreat 
ment  with  a  dose  4.0  mg  per  kg  tx  3  days)  cured  the  infection. 

Primary  parasitemias  were  cleared  in  2  of  2  monkeys  with  a  dose  of 
4.0  mg  base  per  kg  (x  3  days;,  but  the  infection  was  not  cured.  Retreat¬ 
ment  with  a  dose  of  1 6 . 0  mg  base  per  kg  (x  3  days)  cured  the  infection. 

A  dose  of  16.0  mg  base  per  kg  (x  3  days)  cleared  2  of  2  primary  para¬ 
sitemias,  and  cured  the  infection  in  one  monkey.  The  recrudescent  infec¬ 
tion  was  cured  with  a  dose  of  64.0  mg  base  per  kg  (x  3  days). 


Prior  evaluation  of  this  q^.-vji  , -e  a  ;  3  is:  ;il  %r  xjoi-'e  -  res  i  sta 
Vietnam  Smith  infections  indicated  toat  cares  were  obtained  in  2  =  pf 
the  monkeys  treated  witn  a  dose  jt  4.0  base  par  kq  .  x  l  da.s  ,  and 
100*  of  the  infections  were  cared  witn  3  dose  >6.0  -.9  base  per  -..3 
(x  3  days).  Assessment  against  -  •  e .  *  •  jr  s  o''  tie  cnioroqjine  -  sens, 
t  i  ve  Uganda  Paio  A  1  to  strain  res  .  -e.  ; c  -  ,  n.r'ect  i  :n  -re  with  a  jc 

of  4.0  mg  base  per  k;  \  3  javs.  j-j  a  "  'feet  on  WJro  wit"  a  :os 
of  16.0  mg  base  per  *9  \x  ■  days  .  Tr.e  activ'ty  of  UR  2-4  '703  appears 
not  to  be  compromised  by  chlorogai-.e  -  resistant  plasmodial  strains. 
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SUMMARY  OF  THE  ACTIVITY  OF  WR  247705AB  ( BK  57098) 

AGAINST  INFECTIONS  OF  THE  UGANDA  PALO  ALTO  STRAIN  OF  PLASMODIUM  FALCIPARUM 


r 


vnwMuuninMnuvuiimmmHiFiiflinwfiviuvvmmvi1 


TT»riW 


WTOWWWWCTnW 


■J 


ASSESSMENT  OF  THE  ANTJMALARIAL  ACTIVITY  OF  WR  25185 3AA  (3N:  BK 
70877)  AGAINST  INFECTIONS  OF  THE  UGANDA  PALO  ALTO 
STRAIN  OF  PLASMODIUM  FALCIPARUM 


In  vitro  studies  with  the  Malayan  Camp  strain  of  P.  falc  ioarum 
at  another  laboratory  (National  Institutes  of  Health)  have  shown  that 
WR  25I853.  2-f 1 uoro- L-H i s t i d i ne,  wilt: 

1.  Inhibit  parasite  growth, 

2.  Inhibit  knob  formation  of  parasitized  erythrocytes. 

3.  Inhibit  the  binding  of  the  knobless  parasitized  erythrocytes  to  melanoma 
cells. 

Knob  formation,  in  vivo,  of  falciparum  -  infected  erythrocytes  is  respon¬ 
sible  for  deep-vascular  sequestration  allowing,  in  part,  the  parasites  to  es¬ 
cape  the  immune  mechanism. 

This  pilot- study  was  designed  to  determine  if  WR  251853  could,  in  vivo: 

1.  Inhibit  knob  formation. 

2.  Inhibit  sequestration  of  parasitized  erythrocytes. 

3.  Suppress  parasitemia  and/or  alter  the  infection  course. 

Also,  to  ascertain  toxicity  of  WR  251853  to  Aotus. 

A  total  of  6  Aotus  was  inoculated,  each  with  5  *  10^  parasites  of  the  Uganda 
Palo  Alto  strain  of  P_.  f  a  1  c  i  pa  rum.  Beginning  on  day  2  post- inoculation,  the 
drug  was  administered  intravenously,  one-half  the  total  dose  at  8:00  AM  and  3:00 
PM.  Two  Aotus  served  as  saline-treated  controls. 

As  indicated  Tables  21'  and  22,  the  parasitemia  was  suppressed  in  I  of  2 
Aotus  that  received  a  total  dose  of  25-0  mg  base  per  kg  (x  7  days).  Subsequent 
to  the  termination  of  treatment,  the  parasitemia  in  Aotus  10836  increased,  and 
the  monkey  died  of  a  fulminating  malaria  infection  on  the  fifth  day.  The  para¬ 
sitemia  in  Aotus  11975  was  not  suppressed  and  this  animal  died  on  day  3  after 
the  end  of  treatment. 

The  parasitemia  in  each  of  the  two  Aotus  that  received  a  total  daily  dose 
of  50.0  mg  base  per  kg  was  suppressed.  Both  animals  died,  on  day  6  of  the 
treatment  period,  with  gastric  and  renal  pathology  probably  attributable  to 
drug  tox i c i ty . 

Blood  films  and  whole  blood  specimens,  fixed  for  election  microscopy  exa¬ 
mination,  were  sent  to  N.I.H.  for  evaluation  of  knob  formation  inhibition  and 
sequestration  of  parasitized  erythrocytes.  These  results  are  unknown. 


m 


> 


I 

v 

i 

C 

Si1 

C 

a 

/N 

,*S 

■S 


i 


3 


V 

■J 

■j 

'A 


$ 

:: 

s 

,k. 

a 


; 

> 

v 

v 

V 

5 

•j 

v 

V 

'V 

M 


.fv*  i™i#wu^u-tru-avvu"vvv\  w  vnw  xhwwt«  irw  .tv  wv  tvtv  inrvv'r'j  vjv.tt  tt  tvv  -rjv^jr 


-  }k  - 

CONCLUSION 


The  suppressive  activity  of  WR  251353,  at  a  dose  of  25-0  r.g 
base  per  kg  (x  7  days),  was  apparent  in  one  Aotus  during  the  course  of 
treatment.  After  drug  administration  was  terminated,  the  parasitemia 
increased,  resulting  in  the  death  of  the  monkey.  A  dose  of  50.0  mg  base 
per  kg  suppressed  the  parasitemia  below  that  of  the  untreated  controls, 
but  the  dose  was  toxic,  as  both  monkeys  died  on  day  6  of  treatment. 


Further  trials  with  this  drug  are  not  projected. 


DETAILED  ACTIVITY  OF  WR  251853AA  (BK  70877)  AGAINST  INFECTIONS  OF  THE 
UGANDA  PALO  ALTO  STRAIN  OF  PLASMODIUM  FALCIPARUM 


*  One-half  total  daily  dose  administered  intravenously  at  8:00  A.M.  and  3:00  P.M. 

a )  Malaria 

b)  Possible  drug  toxicity 


One-half  total  daily  dose  administered  in 


ASSESSMENT  OF  THE  ANT  '.MALARIAL  ACTIVITY  OF  WR  079520AB  (3N:  8K  708 1 3 ) 
AGAINST  INFECTIONS  OF  THE  UGANDA  FALC  ALTO  STRAIN  OF  PLASMODIUM  FALCIPARUM 


WR  079520  is  an  iron  -  specific  chelating  agent,  desf  err  ioxami  ne.  Diverse 
studies  at  other  laboratories  have  shown  that  this  and  other  iron  chelating 
agents  will  inhibit  (in  vitro)  the  growth  of  _P.  fa  1  ciparum.  The  in  vivo  eva¬ 
luation  of  desferrioxamine  was  undertaker,  in  collaboration  with  Dr.  Simeon  Pollack, 
Albert  Einstein  College  of  Medicine,  8ronx,  New  York. 

Because  desferr i oxami ne  is  absorbed  poorly  following  oral  administration,  the 
drug  was  delivered  by  subcutaneous  implantation  of  ALZET''  osmotic  pumps,  contai¬ 
ning  2.0  ml  of  a  200  mg  per  ml  solution  of  desferrioxamine.  As  will  be  discus¬ 
sed  in  the  appropriate  section,  desferrioxamine  also  was  administered  subcutaneously. 
The  data  derived  from  three  experiments  are  detailed  in  Table  23  and  summarized 
in  Table  24.  The  protocol  for  the  three  experiments  will  be  presented  individually. 

Experiment  I: 

Five  Aotus  were  inoculated  intravenously  each  with  5  x  10^  parasites 
of  the  Uganda  Palo  Alto  strain  of  _P .  f a lc i parum.  Two  of  those  monkeys  served 
as  untreated  controls.  On  day  2  after  inoculation  when  parasites  were  demostrable 
only  on  thick  blood  films,  one  osmotic  pump  (2.0  ml  of  a  200  mg  per  ml  solution  of 
desferrioxamine)  was  implanted  into  each  of  three  Aotus  (11623,  11718,  and  11719). 

The  pumps  were  in  place  for  10  days  and,  during  this  time,  the  parasi¬ 
temia  was  suppressed  in  2  of  3  monkeys.  Aotus  11719,  in  which  the  parasitemia 
was  not  suppressed,  died  on  the  second  day  after  pump  removal. 

Experiment  I  I : 

For  this  evaluation,  five  Aotus  were  inoculated  intravenously  each  with 
10  x  10°  parasites.  On  the  third  day  post- inoculation,  two  Aotus  (11523  and  11531) 
each  were  implanted  with  two  osmotic  pumps  (2.0  ml  of  a  200  mg  per  ml  solution  of 
desferrioxamine)  subcutaneous  1 y .  The  parasitemia  at  the  time  of  implant  was 
171,000  and  2,000  per  cmm,  respectively.  Two  Aotus  were  implanted  with  osmotic 
pumps  containing  0.85%  saline,  and  one  monkey  served  as  a  third  control,  i.e.  without 
osmot i c  pumps . 

The  parasitemia  in  the  two  Ao tus  that  were  administered  desferrioxamine 
was  suppressed  in  comparison  to  the  untreated  controls.  Aotus  11523  died  of  peri¬ 
tonitis  on  day  5  after  pump  implantation,  and  Aotus  11531  died  on  day  7  following 
pump  implantation,  probably  due  to  drug  toxicity.  The  two  Ao  tus  that  received 
saline  pumps  died  of  malaria  on  day  7  after  implantation,  while  the  third  control 
died  of  malaria  one  day  later. 

Experiment  III: 

The  protocol  for  this  study  was  designed  to  repeat  some  elements  of  the 
above  two  experiments,  but  added  sequential  pump  implantation  and  subcutaneous  ad¬ 
ministration  of  desferrioxamine,  alone  and  in  conjunction  with  osmotic  pumps. 
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Twelve  Aotus  were  inoculated  intravenously  each  wi th  5  x  10°  parasites 
of  the  Uganda  Palo^lto  strain  of  P_.  f  a  1  c  i  pa  rum.  On  day  2  after  inoculation,  when 
parasites  were  demostrable  only  on  thick  films  (Table  23),  the  monkeys  were  sepa¬ 
rated  into  groups  and  treated  as  follows: 

Ao tu s  1158k  and  Aotus  11673  were  implanted  with  one  osmotic  pump  each 
containing  2.0  ml  of  a  200  mg  per  ml  solution  of  desferr ioxami ne.  During  the 
subsequent  7  days,  the  parasitemia  was  suppressed  in  both  monkeys.  The  pumps  were 
removed  on  day  8  after  implantation.  Ao tus  1153*4  died  of  malaria  on  the  seventh 
day  thereafter,  and  Aotus  11673  had  a  se I f-curat i ve  infection. 

Aotus  1109!  and  Aotus  11098  were  implanted  each  with  one  osmotic  pump,  as 
above.  The  parasitemia  was  suppressed  in  Aotus  11091,  but  not  in  Aotus  1 1 0 98 .  On 
day  8  after  pump  implantation,  the  pumps  were  removed  from  each  monkey  and  replaced 
with  a  new  pump,  containing  2.0  ml  of  a  200  mg  per  ml  solution  of  desferrioxami ne. 

Both  monkeys  died  of  malaria  on  day  6  and  3,  respectively,  after  insertion  of  the 
new  pump. 

Aotus  11528  and  Aotus  11599,  beginning  on  day  2  after  parasite  inoculation, 
were  i njected  (subcutaneous  1 y )  with  desferrioxamine  at  a  dose  of  30.0  mg  base  per 
kg,  twice  daily,  for  10  consecutive  days.  The  parasitemia  was  not  suppressed  in  these 
two  monkeys,  and  Aotus  11599  died  of  malaria  on  day  2  after  termination  of  treat¬ 
ment.  The  infection  in  Aotus  11528  proceeded  to  self-cure. 

Aotus  11732  and  Aotus  11753  were  implanted  each  with  a  single  osmotic 
pump  (2.0  ml  of  a  200  mg  per  ml  solution  of  desferrioxamine)  on  day  2  after  para¬ 
site  inoculation  plus  injected  subcutaneously  with  30.0  mg  base  per  kg  (twice  daily) 
of  desferrioxamine.  The  pumps  were  removed  on  day  8  after  implantation,  while  the 
drug  was  injected  for  a  total  of  10  consecutive  days.  The  parasitemia  in  Aotus 
11732  was  cleared  on  day  A  after  initiation  of  treatment,  but  a  recrudescence  occur¬ 
red  on  day  5  after  the  last  injection  of  desferrioxamine.  The  parasitemia  in  Aotus 
11753  was  suppressed,  but  did  not  clear  during  the  treatment  period. 

Two  of  two  sa 1 i ne-trea ted  Ao  tus  died  of  malaria,  as  did  I  of  2  untreated 
controls,  on  days  13,  15,  12  respectively,  after  pump  implantation  in  the  treated 
monkeys . 
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CONCLUSION 


In  vivo  evaluation  of  an  iron-specific  chelating  agent,  desfer- 
rioxamine,  against  P_.  f  a  1  c  i  pa  rum  infections  in  Aotus  has  shown  that: 

1.  Implantation  of  a  single  osmotic  pump,  containing  LOO  mg  of 
desf er r i oxam i ne ,  suppressed  the  paras i cem i a  in  L  of  5  monkeys. 

2.  Parasitemia  was  suppressed  in  2  of  2  monkeys  that  were  implanted 
each  with  two  osmotic  pumps.  (totai  of  300  r.g  of  desf  erri  oxamine) 

3-  Insertion  of  a  new  pump,  on  day  8  after  the  first  implantation, 
when  the  parasitemia  was  about  300,000  per  cmm  had  no  effect 
upon  parasite  mu  1  t i p  1  i  ca t ion  and  the  monkeys  died  of  malaria. 

k.  Subcutaneous  administration  of  des f e r r i oxam i ne  had  no  effect 
upon  parasite  development  in  each  of  two  Aotus. 

5.  Oesferr ioxami ne,  when  administered  by  subcutaneous  injection  and 
by  one  osmotic  pump,  did  clear  the  parasitemia  i n  1  of  2  Aotus. 

The  infection,  however,  was  not  cured. 

The  in  vitro  antimalaria!  activity  of  desf er- i oxam i ne  was  not  confir¬ 
med  in  vivo  against  a  virulent  strain  of  P.  falcicir,jn  in  Aotus. 


DETAILED  ACTIVITY  OF  WR  079520AB  (BK  708l 3)  AGAINST  INFECTIONS  OF  THE 
UGANDA  PALO  ALTO  STRAIN  OF  PLASMODIUM  FALCIPARUM 
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One  osmotic  pump  with  2  ml  ot  u  200  mg  per  ml  solution. 

30.0  mg/kg,  2x/day,  subcutaneously,  for  10  consecutive  days. 

Pump  removed. 


